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1
IMAGE PROCESSING APPARATUS AND
CONTROL METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of application Ser. No.
12/486,336, filed Jun. 17, 2009 the entire disclosure of which
is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image processing appa-
ratus and its control method for inputting graphics data and
moving image data, composing these data and outputting
composite data.

2. Description of the Related Art

As a technique for composing graphics data with moving
image data and outputting composite data, the following two
types of methods are known.

(1) Obtaining moving image data by frame, generating
instantaneous still image data, and rendering the still image
data as a part of graphics elements with graphics data to be
composed.

(2) Separately performing processing on moving image
data and graphics data with a moving image data processing
system and a graphics data processing system, and compos-
ing data processed by the respective processing systems.

Video editing software operating on a computer is known
as representative software based on the method (1). Further,
as a technique based on the method (2), Japanese Patent
Laid-Open No. 06-335022 (D1) discloses a technique in
which a graphics generator that processes a drawing com-
mand and a video data generator that outputs video data are
separately provided, and the outputs of the graphics generator
and the video data generator are switched based on transpar-
ent data included in the drawing command. Further, Japanese
Patent LLaid-Open No. 07-72850 (D2) discloses a technique of
separately providing a moving image frame buffer and a
graphics frame buffer and combining graphics data with mov-
ing image data under the control of a window system. Further,
Japanese Patent Laid-Open No. 2002-222428 (D3) discloses
adisplay apparatus provided with separate graphics generator
and video processor. According to the document D3, the
graphics generator generates graphics data from a drawing
command, generates video information (area information and
translucent information) included in a graphics area and holds
the generated data. On the other hand, the video processor
performs video reduction processing using the video infor-
mation. Then a composer performs translucent composition
on the graphics data and the video data.

Further, Japanese Patent [Laid-Open No. 10-020850 (D4)
discloses a superimposing apparatus for superimposing video
data and graphics data and displaying the superimposed data.
According to the document D4, in an area where the graphics
data and the video data overlap each other, priorities of the
graphics data and the video data are selectively designated,
thereby superimposed display of the video data and the
graphics data can be realized at a low cost.

Further, Japanese Patent Laid-Open No. 2002-229767
(DS) discloses a moving image reproducing apparatus for
reproduction of combined display of plural moving images
and a drawn image. According to the document D5, in an
environment where plural software operate, a display is pro-
duced by some software over a display produced by other
software. A frame image is drawn in accordance with shape
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2

setting designation information of a moving image to be
reproduced, thereby superimposition of a non-rectangular
image is realized.

Further, Japanese Patent Laid-Open No. 2001-184523
(D6) discloses a technique of composing moving image and
moving object while changing the order of superimposition.
According to the document D6, a depth value indicating the
priorities for front-display of the moving image and the mov-
ing object is applied, and shading is performed based on the
depth value.

Further, Japanese Patent Laid-Open No. 2003-338991
(D7) discloses an image display apparatus for performing
resolution-conversion on moving image data and graphics
data in different resolutions and composing the data. Accord-
ing to the document D7, a moving image conversion unit and
a graphic conversion unit respectively perform resolution
conversion before composition of the moving image data and
the graphics data.

However, in the above-described conventional techniques,
it is impossible to compose graphics data and moving image
data and output the composite data while perform general
rendering processing applied to still image data (deformation,
rotation, transparent processing and the like) on the moving
image data, in real time.

In the above-described method (1), various types of ren-
dering processings can be applied to moving image data,
while these processings cannot be performed in real time. On
the other hand, in the above-described method (2), realtime
processing can be ensured, however, rendering processing
almost cannot be freely performed on moving image data.
That is, conventionally, it is impossible to ensure both free-
dom and real time processability in rendering processing.

Further, in the above-described method (1), functional
problems can be solved by introducing a very fast drawing
processor. However, since such processor is very expensive, it
cannot be incorporated in an apparatus for consumers.

Further, when an image including moving image and
graphic image is displayed, to display the moving image in a
graphics-drawn frame, it is necessary to display graphics data
and moving image data in synchronization with each other.
However, in an image display apparatus provided with sepa-
rated moving image and graphics processing systems, time
for completion of processing of moving image data and time
for completion of processing of graphics data cannot be syn-
chronized with each other. Accordingly, 1:1 binding between
graphics and moving image frames cannot be realized.

Regarding this problem, in the moving image display appa-
ratus disclosed in the document D2, only the position of
composition is designated using an address management
information selection unit for a frame memory. Accordingly,
the positions of moving data to be composed and image data
can be designated, however, a particular moving image data
frame and a particular still image data frame cannot be com-
posed. Further, a drawing circuit disclosed in the document
D4 independently generates identification bits of video and
graphics data with a graphics identification circuit connected
only to the drawing circuit and a video identification circuit
connected only to a video pixel generation circuit. Accord-
ingly, processing times in the drawing circuit and the video
pixel circuit cannot be synchronized with each other. Further,
in the moving image reproduction method disclosed in the
document DS, a window system is used for setting of shape
information of a moving image and control of a drawing unit
to draw a frame image, by each frame of the moving image.
Accordingly, overhead occurs in the window system by
frame, thereby the moving image reproducing speed is lim-
ited. Further, when image processing completion time in the
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drawing unit and that in the shape setting unit do not corre-
spond with each other, the shape setting information and the
result of drawing cannot be displayed in synchronization with
each other.

Further, in the image generation system disclosed in the
document D6, when a moving object and movie data are
composed in other frame than a final frame of the movie data,
time for moving processing of the moving object is not con-
sidered. Accordingly, if the movie data which is operating and
the object after moving processing are composed, a video
frame in which route information is designated and the com-
posed moving object are shifted. Further, in the image display
apparatus disclosed in the document D7, the graphic conver-
sion unit and the moving image conversion unit respectively
perform conversion processing and the results of conversion
are composed and displayed. Accordingly, if the image pro-
cessing by the moving image conversion unit and that by the
graphic conversion unit are not completed simultaneously,
the converted moving image data and the graphics data cannot
be displayed in synchronization with each other. Further, in
the image display apparatus disclosed in the document D3,
superimposition between an image of a part to be composed
in translucent state and a video image is designated using a
setting unit. In the document D3, if the processing of the
image of the part and that of the video image are not com-
pleted always with the same latency, then the image of the part
and the video image cannot be composed and displayed in
synchronization with each other.

SUMMARY OF THE INVENTION

An aspect of the present invention is to eliminate the above-
mentioned problems with the conventional technology.

According to an aspect of the present invention, it is pos-
sible to compose moving image data with graphics data while
respectively image-map the moving image data and the
graphics data, and obtain composite image data.

According to another aspect of the present invention, an
image processing apparatus and its control method enabling
synchronized display of graphics data and moving image data
can be provided.

Further, according to another aspect of the present inven-
tion, there is provided an image processing apparatus for
receiving a drawing command including a moving image
drawing command and a graphics drawing command and
performing drawing processing, comprises: a separation unit
that receives the drawing command and separates the moving
image drawing command from the graphics drawing com-
mand; a graphics drawing unit that obtains the result of graph-
ics drawing in accordance with the graphics drawing com-
mand included in the drawing command separated by the
separation unit; a moving image drawing unit that generates
moving image data processed in accordance with the moving
image drawing command separated by the separation unit;
and a composition unit that composes the result of graphics
drawing by the graphics drawing unit with the moving image
data generated by the moving image drawing unit.

Further, according to another aspect of the present inven-
tion, there is provided a control method for an image process-
ing apparatus for receiving a drawing command including a
moving image drawing command and a graphics drawing
command and performing drawing processing, comprises: a
separation step of receiving the drawing command and sepa-
rating the moving image drawing command from the graphics
drawing command; a graphics drawing step of obtaining the
result of graphics drawing in accordance with the graphics
drawing command included in the drawing command sepa-
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4

rated in the separation step; a moving image drawing step of
generating moving image data processed in accordance with
the moving image drawing command separated in the sepa-
ration unit; and a composition step of composing the result of
graphics drawing in the graphics drawing step with the mov-
ing image data generated in the moving image drawing unit.

Further features and aspects of the present invention will
become apparent from the following description of exem-
plary embodiments, with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of the specification, illustrate embodi-
ments of the invention and, together with the description,
serve to explain the principles of the invention.

FIG. 1 is a block diagram describing a configuration of an
image processing apparatus according to an exemplary first
embodiment of the present invention;

FIG. 2 is a block diagram describing a functional configu-
ration of a drawing control unit according to the first embodi-
ment of the present invention;

FIG. 3 is a block diagram describing a configuration of an
image processing system using the image processing appara-
tus according to the first embodiment;

FIG. 4 is a flowchart describing processing by the drawing
control unit according to the first embodiment;

FIG. 5 is a block diagram describing a configuration of the
image processing apparatus according to an exemplary sec-
ond embodiment of the present invention;

FIG. 6 is a block diagram describing a configuration of the
image processing system using the image processing appara-
tus according to the second embodiment;

FIG. 7 is a diagram illustrating an example of a structure of
Z-order according to the second embodiment of the present
invention;

FIG. 8 is a block diagram describing a functional configu-
ration of the drawing control unit according to the second
embodiment;

FIGS. 9A and 9B are flowcharts describing the processing
by the drawing control unit according to the second embodi-
ment;

FIG. 10 is ablock diagram describing a configuration of the
image processing system having the image processing appa-
ratus according to a third embodiment of the present inven-
tion;

FIG. 11 is a block diagram describing a functional configu-
ration of the image processing apparatus according to the
third embodiment;

FIG. 12 is a flowchart describing processing by a graphics
drawing unit in the image processing apparatus according to
the third embodiment;

FIG. 13 is a diagram illustrating an example of graphics
data generated by the graphics drawing unit according to the
third embodiment;

FIGS. 14A and 14B are diagrams illustrating examples of
synchronization information; and

FIG. 15 is a timing chart describing processing in the image
processing apparatus according to the third embodiment of
the present invention.

DESCRIPTION OF THE EMBODIMENTS

Embodiments of the present invention will now be
described hereinafter in detail, with reference to the accom-
panying drawings. It is to be understood that the following
embodiments are not intended to limit the claims of the



US 9,305,327 B2

5

present invention, and that not all of the combinations of the
aspects that are described according to the following embodi-
ments are necessarily required with respect to the means to
solve the problems according to the present invention.

FIG. 1 is a block diagram describing a configuration of an
image processing apparatus according to an exemplary first
embodiment of the present invention.

InFIG. 1, an image processing apparatus 100 has a drawing
control unit 101, a moving image drawing unit 102 and a
composition unit 103. The drawing control unit 101 receives
a drawing command 104 via a drawing command path 110,
generates a moving image drawing command 106 based on
the drawing command 104, and outputs the command 106 to
the moving image drawing unit 102. Further, the drawing
control unit 101 performs graphics drawing based on the
drawing command 104 to generate graphics data, and outputs
graphics data 107 to the composition unit 103. The moving
image drawing unit 102 inputs moving image data 105 via a
moving image path 111, generates processed moving image
data 108 in accordance with the moving image drawing com-
mand 106 supplied from the drawing control unit 101, and
supplies the processed moving image data 108 to the compo-
sition unit 103. The composition unit 103 composes the
graphics data 107 with the processed moving image data 108
thereby generates composite image data 109 and outputs the
generated composite image data 109.

FIG. 2 is a block diagram describing a functional configu-
ration of the drawing control unit 101 according to the first
embodiment of the preset invention. In FIG. 2, elements
corresponding to those in the above-described FIG. 1 have the
same reference numerals and explanations of the elements
will be omitted.

A drawing command separation unit 201 generates a
graphics drawing command 204 and the moving image draw-
ing command 106 based on the drawing command 104. A
graphics drawing unit 202 performs graphics drawing pro-
cessing in accordance with instructions of the graphics draw-
ing command 204, and outputs the result of processing to a
graphics storage unit 203. The above-described graphics data
107 is outputted from the graphics storage unit 203 to the
composition unit 103.

FIG. 3 is a block diagram describing a configuration of an
image processing system 300 using the image processing
apparatus 100 according to the first embodiment.

The image processing system 300 has an application 301,
control software 302, the image processing apparatus 100 and
an image decoder 303. The control software 302 receives a
document generated by the application 301 via a document
path 305 and delivers the document to the image processing
apparatus 100. Note that the document includes an image
drawing instruction and external document reference infor-
mation as typified by URI information. An image source 308
is inputted via an image source input path 309. The image
source input path 309 may be physically single or plural
paths. Further, it may be arranged such that plural image
sources are inputted by time-divisionally using physically
single image source input path 309.

Next, the outline of the operation of the entire image pro-
cessing system 300 will be described, and the operation of the
image processing apparatus 100 will be described in detail.

(1) Operation of Image Processing System 300

The image processing system 300 performs (1-1) moving
image generation processing, (1-2) drawing command gen-
eration processing with respect to the image processing appa-
ratus 100.

10

15

20

25

30

35

40

45

50

55

60

65

6

(1-1) Moving Image Generation Processing

Regarding moving image data generation processing per-
formed by the image processing system 300, mainly the
operation of the control software 302 will be described.

As moving image input processing, the control software
302 extracts the external document reference information
included in a document and analyzes the extracted informa-
tion. Then the control software 302 notifies the image decoder
303 of the location where the image source 308 is stored and
the format of the image source 308, via the control bus 304.
Further, the control software 302 notifies information on the
moving image path 111 for the image decoder 303 to output
the image source 308 and the image source input path 309 to
be used for downloading of the image source 308. Assuming
that multiple image sources 308 exist, the control software
302 performs moving image data input processing for all the
image sources 308 necessary for display of the composite
image data 109. Further, the moving image path 111 may be
single or multiple paths.

If the image source 308 is a compressed image, the image
decoder 303 decodes the image source 308, and outputs non-
compressed image data to the moving image path 111 desig-
nated by the control software 302. Further, if the image source
308 is non-compressed image data, the image decoder 303
outputs the image source 308 to the moving image path 111
designated by the control software 302 without decoding the
image source 308. By the above processing, the moving
image data 105 (FIG. 1) corresponding to the moving image
path 111 is generated.

(1-2) Drawing Command Generation Processing

Regarding the drawing command generation processing
performed by the image processing system 300, mainly the
operation of the control software 302 will be described.

The control software 302 refers to a document received
from the application 301 to search for a description on draw-
ing of a moving image. Next, the control software 302 sub-
stitutes external document reference information included in
a section related to the moving image with information on the
moving image path 111. The control software 302 generates
the drawing command 104 including a moving image draw-
ing description where route information has been substituted
and a graphics drawing description, and outputs the generated
drawing command 104 to the drawing command path 110.
Note that the details of the drawing command 104 will be
described later.

(2) Operation of Image Processing Apparatus 100

Next, the operation of the image processing apparatus 100
will be described. First, (2-1) definition of input/output, and
(2-2) operation will be described.

(2-1) Definition of Input/Output

In FIG. 1, the image processing apparatus 100 receives the
drawing command 104 and the moving image data 105 as
inputs. Further, the image processing apparatus 100 generates
the composite image data 109 as an output.

(2-1-1) Definition of Drawing Command

The drawing command 104 allows a display of animation
graphics as typified by SVG or flash memory and a moving
image. The drawing command 104 generally includes a
graphics drawing tag, a moving image tag and a drawing
completion tag.

(2-1-1-1) Graphics Drawing Tag

The graphics drawing tag includes graphics element defi-
nitions such as text, basic figure, path information and link
information, a drawing instruction for, for example, anima-
tion, and a parameter group necessary upon drawing in draw-
ing instruction of respective graphics elements. As binding
between these graphics elements constituting the graphics
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drawing tag and the drawing instruction and parameter group
necessary for the drawing instruction is well known as a
general technique, the binding will not be described in detail
here.

(2-1-1-2) Moving Image Tag

The moving image tag has moving image base point coor-
dinate information, size information, moving image drawing
instruction information applied to the moving image, and
designation information of the moving image path 111 used
upon input of non-compressed moving image data 105 into
the image processing apparatus 100. In addition, the property
of'the moving image necessary in the moving image drawing
processing to be described later may be included in the mov-
ing image tag. For example, if the image processing apparatus
100 performs color conversion on the moving image, color
space information of the moving image is added to the tag.

(2-1-1-3) Drawing Completion Tag

The drawing completion tag is used for notification of the
completion of a drawing sequence.

(2-1-2) Definition of Input Moving Image

The moving image data 105 is non-compressed data
obtained by decoding an airwave of television broadcast, a
video input signal or the like. Generally the shape of amoving
image is rectangular, however, the shape of input moving
image does not impose any limitation on the present inven-
tion.

(2-1-3) Definition of Composite Image Data 109

The composite image data 109 is a result of composition
between graphics data and moving image data. The compos-
ite image data 109 has raster format color information.

Next, the operation of the drawing control unit 101 accord-
ing to the first embodiment will be described using the flow-
chart of FIG. 4.

FIG. 4 is a flowchart describing processing by the drawing
control unit 101 according to the first embodiment.

The drawing command separation unit 201 receives the
drawing command 104, analyzes the drawing command 104
and detects a tag. In step S1, it is determined whether or not
the detected tag is a valid tag. If it is determined in step S1 that
the tag is not a valid tag, the process proceeds to step S9, in
which error processing is performed and the process ends.
Note that various processings may be performed as the con-
tent of the error processing, however, as such processings are
not related to the subject matter of the present invention, the
processings will not be described in detail here. Further, in the
first embodiment, an example of the sequence where the
process is interrupted after the error processing is shown.
However, the process may be restored at some recovery pro-
cessing.

On the other hand, if it is determined in step S1 that the
detected tag is a valid drawing tag, the process proceeds to
step S2, in which it is determined whether or not the tag is a
drawing completion tag. If it is determined in step S2 that the
tag is a drawing completion tag, the process ends. If it is
determined in step S2 that the tag is not a drawing completion
tag, the process proceeds to step S3, in which it is determined
whether or not the tag is a moving image tag. If it is deter-
mined in step S3 that the tag is a moving image tag, the
process proceeds to step S4, in which moving image drawing
command generation processing is performed. On the other
hand, if it is determined in step S3 that the tag is not a moving
image tag, it is determined that the tag is a graphics drawing
tag. The process proceeds to step S8, in which graphic draw-
ing processing is performed.

Next, the moving image drawing command generation
processing shown in steps S4 to S7 will be described.
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When the drawing command separation unit 201 detects
this moving image tag, the drawing command separation unit
201 generates a moving image handle in step S4. In the first
embodiment, the moving image handle is generated by des-
ignating a width, a height of an input moving image, image
quality information of the moving image after conversion and
default transparency. Note that types of parameters delivered
to the moving image handle do not impose any limitation on
the present invention. Further, in the first embodiment, the
Z-order of the moving image handle and the graphics data is
defined with a drawing order, however, the Z-order may be
explicitly designated in the moving image handle. The image
quality information has quality information to determine the
priorities of image quality and speed upon moving image
reproduction. As the default transparency of the moving
image, transparency is designated with respect to a moving
image without transparency. When the moving image data
105 inputted into the image processing apparatus 100 has
transparency, the transparency of the moving image data 105
may be used in a final output.

Next, in step S5, the drawing command separation unit 201
links the moving image handle generated in step S4 to the
moving image path 111. Next, in step S6, the drawing com-
mand separation unit 201 generates a moving image drawing
command for the moving image handle linked to the moving
image path 111 in step S5. The moving image drawing com-
mand includes a designation of a moving image handle as the
subject of moving image drawing command generation, and
a designation of rotation, scaling, moving, masking, clipping,
trapezoidal conversion, color conversion, filter processing of
the moving image, and includes an instruction for moving
image reproduction processing. Further, the moving image
drawing command includes a designation of parameter group
necessary for the processing. In the designation of the param-
eters, affine transformation matrix elements are designated
for rotation, scaling and the like, color conversion matrix is
designated for color conversion, a filter type is designated for
filter processing, and a mask pattern is designated ora LUT is
set for masking. Since the link among these moving image
drawing instruction, moving image handle drawing instruc-
tion, and the parameter group necessary for the drawing
instruction is well known as a general technique, the link will
not be described in detail here. Note that particular moving
image processing designated upon generation of moving
image drawing command and its parameter group, and the
link therebetween do not impose any limitation on the present
invention. Then the process proceeds to step S7, in which
these set values are output as the moving image drawing
command 106.

(2-2-1-2) Graphics Drawing Processing

Hereinbelow, graphics drawing processing in step S8 will
be described.

When the drawing command separation unit 201 detects
the graphics drawing tag, the drawing command separation
unit 201 analyzes the tag and generates the graphics drawing
command 204. The graphics drawing command 204 is sent to
the graphics drawing unit 202, and actual drawing is per-
formed. Note that as a drawing algorithm used in the graphics
drawing unit 202, generally known various methods such as
Painter’s algorithm are applicable. Further, as the graphics
drawing command 204, commands in various formats appro-
priate to the above-described drawing algorithm are appli-
cable. The drawing algorithm and the format of the graphics
drawing command do not impose any limitation on the scope
of the present invention.

The graphics drawing unit 202 draws graphics data in
accordance with the input graphics drawing command 204,
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and outputs a generated raster image to the graphics storage
unit 203. The generated raster image may include transpar-
ency, Z-order and the like in addition to the color information
by pixel. Further, the raster image may include an area where
animage does not actually exist, or the raster image may be an
output limited to a rectangular area where an image exists. In
the former case, the transparency in the area where an image
does not exist is set with complete transparency, while in the
latter case, area information (starting coordinates in final
output coordinate system, width and height of the area and the
like) may be added to the output image. The graphics storage
unit 203 holds the output image data.

Note that in the present embodiment, the graphics storage
unit 203 may have multiple storage areas corresponding to the
Z-order of the result of graphics drawing. In this case, the
graphics storage unit 203 stores the drawing result outputted
from the graphics drawing command 204 in different storage
areas based on the Z-order. As such technique of divided
storage by plane is well known, the technique will not be
described in detail here.

(2-2-2) Operation of Moving Image Drawing Unit 102

The moving image drawing unit 102 analyzes the moving
image drawing command 106 outputted from the drawing
command separation unit 201 and specifies the moving image
path 111 as the subject of processing. Next, the moving image
drawing unit 102 performs designated conversion on the
moving image data 105 inputted through the specified mov-
ing image path 111, and outputs the processed moving image
data 108. The processed moving image data 108 is a raster
image which may include transparency, Z-order and the like
in addition to color information. Further, the raster image may
include an area where an image does not actually exist, or the
raster image may be an output limited to a rectangular area
where an image exists. In the former case, the transparency in
the area where an image does not exist is set with complete
transparency, while in the latter case, area information (start-
ing coordinates in final output coordinate system, width and
height of the area and the like) may be added to the output
image. Note that the moving image drawing unit 102 may
one-to-one correspond to physically plural moving image
paths 111, otherwise, the moving image drawing unit 102
may correspond to physically one moving image path 111
having time-divisionally provided plural logical paths.

(2-2-3) Operation of Composition Unit 103

The composition unit 103 composes the processed moving
image data 108 with the graphics data 107 thereby generates
the composite image data 109 and outputs the composite data.
As a composition method used here, various methods such as
general sequential composition by pixel in the Z-order are
applicable.

As described above, according to the first embodiment, it is
possible to perform rendering on moving image data and
graphics data and compose these data in a unified manner.

Second Embodiment

Hereinbelow, a second embodiment of the present inven-
tion will be described with reference to the attached drawings.
Note that elements having the same functions as those of the
above-described elements have the same reference numerals
and explanations of the elements will be omitted.

FIG. 5 is a block diagram describing a configuration of an
image processing apparatus 200 according to the second
embodiment of the present invention.

In FIG. 5, a drawing control unit 402 receives multiple
drawing commands 401, generated based on plural drawing
contexts, via the drawing command paths 110 in parallel,
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processes them and outputs a moving image drawing com-
mand 106. Further, the drawing control unit 402 performs
graphics drawing and generates the graphics data 107. The
drawing context indicates a concept independently one-to-
one defined with respect to a subject to perform drawing using
the context. Generally, different threads or different processes
respectively have one drawing context.

FIG. 6 is a block diagram describing a configuration of the
image processing system 300 using the image processing
apparatus 200 according to the second embodiment. In FIG.
6, elements corresponding to those in FIG. 3 described in the
above first embodiment have the same reference numerals
and explanations of the elements will be omitted. As it is
apparent in FIG. 6, the constituent elements of the image
processing system according to the second embodiment are
the same as those according to the above-described first
embodiment except the image processing apparatus 200.
Note that as the second embodiment will be described on the
presumption that the drawing command 401 has multiple
drawing contexts, the application 301 or the control software
302 are divided into multiple independent threads or pro-
cesses.

Next, the operation of the image processing apparatus 200
will be described. As it is apparent in FIG. 5, as particular
elements of the second embodiment are the drawing com-
mand 401 and the drawing control unit 402, these elements
will be described here.

(3-1) Definition of Drawing Command 401

The basic structure of the drawing command 401 used in
the second embodiment is the same as that of the drawing
command 104 in the above-described first embodiment. The
difference is that there is a Global Z-order tag 701 (FIG. 7) for
designation of the Z-order of all the drawing contexts. The
Global Z-order tag 701 is uniquely determined by the appli-
cation 301 and the control software 302 among different
drawing contexts. A Z-order in a final coordinate system of
graphics data and moving image data belonging to some
drawing context is determined by a combination between a
Local Z-order 702 (FIG. 7) in the drawing context and the
Global Z-order 701.

FIG. 7 is a diagram illustrating an example of the structure
of the Z-order according to the second embodiment of the
present invention.

InFIG. 7, as it is apparent from the Global Z-order 701 set
to the MSB side, the drawing context defines one drawing
layer.

(3-2) Operation of Drawing Control Unit 402

The configuration of the drawing control unit 402 accord-
ing to the second embodiment is shown in FIG. 8.

FIG. 8 is a block diagram describing the functional con-
figuration of the drawing control unit 402 according to the
second embodiment. In FIG. 8, elements corresponding to
those in FIG. 2 according to the above-described first embodi-
ment have the same reference numerals, and explanations of
the elements will be omitted.

In FIG. 8, a drawing command separation unit 801 gener-
ates a graphics drawing command 204 and the moving image
drawing command 106 based on drawing commands 401
generated from multiple drawing contexts. As other opera-
tions are the same as those in the above-described FIG. 2,
explanations of these operations will be omitted.

Next, the operation of the drawing control unit 402 accord-
ing to the second embodiment will be described using the
flowchart of FIGS. 9A and 9B.

FIGS. 9A and 9B are flowcharts describing the processing
by the drawing control unit 402 according to the second
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embodiment. Note that in FIGS. 9A and 9B, steps S11, S12
and S17 to S23 correspond to steps S1, S2, S3 to S9 in FIG. 4.

The drawing command separation unit 801 receives the
drawing commands 401, and performs processings in steps
S11 and S12. Then the process proceeds to S13, in which IDs
of' the respective drawing contexts are obtained. As described
above, as the respective drawing contexts belong to different
processes or threads, a unique ID corresponding to each
drawing context can be defined by obtaining a process ID or
thread ID. Next, in step S14, it is determined whether or not
the drawing tag is the Global Z-order tag 701. If it is deter-
mined that the drawing tag is the Global Z-order tag 701, then
the process proceeds to step S15, in which the value of the
Global Z-order corresponding to the above-described draw-
ing context ID is updated. The correspondence between the
drawing context ID and the Global Z-order is held as a table.

On the other hand, if it is determined in step S14 that the
drawing tag is not the Global Z-order tag 701, or if the
processing in step S15 has been performed, the process pro-
ceeds to step S16, in which the above-described table is
searched and the Global Z-order corresponding to the draw-
ing context ID is determined. Then the process proceeds to
step S17 (FIG. 9B).

In step S17, it is determined whether or not the drawing tag
is a moving image tag. If it is determined that the drawing tag
is a moving image tag, then the process proceeds to step S18,
in which a moving image drawing command is generated. On
the other hand, if it is determined in step S17 that the drawing
tag is not a moving image tag, it is determined that the draw-
ing tag is a graphics drawing tag, then the process proceeds to
step S22, in which graphics drawing processing is performed.
The difference between this step S22 and step S8 in FIG. 4 is
that the Z-order shown in FIG. 7 is used as described above.
Note that the graphics storage unit 203 in the second embodi-
ment has a structure on the presumption that it has different
data storage areas based on the Z-order. This structure has
already been described in the first embodiment, however, the
feature of the second embodiment is that upon allocation by
Z-order, the Global Z-order is extracted and used.

When the drawing command separation unit 801 has
detected a moving image tag, the drawing command separa-
tion unit 801 generates a moving image handle in step S18. In
the second embodiment, the difference from the above-de-
scribed first embodiment is that as the value of the Z-order set
in the moving image handle, a value in FIG. 7 generated by
combining the above-described Global Z-order and Local
Z-order. The Local Z-order is the same as that defined in the
above-described first embodiment.

Next, in step S19, the drawing command separation unit
801 links the moving image handle generated in step S18 to
the moving image path 111. Next, in step S20, the drawing
command separation unit 801 generates a moving image
drawing command for the moving image handle linked to the
moving image path 111 in step S19. The moving image draw-
ing command generation includes a designation of a moving
image handle as the subject of moving image drawing com-
mand generation, and a designation of rotation, scaling, mov-
ing, masking, clipping, trapezoidal conversion, color conver-
sion, filter processing of the moving image, and an instruction
for moving image reproduction processing. Further, the mov-
ing image drawing command includes a designation of
parameter group necessary for the processing. In the desig-
nation of the parameters, affine transformation matrix ele-
ments are designated for rotation, scaling and the like, a color
conversion matrix is designated for color conversion, a filter
type is designated for filter processing, and a mask pattern is
designated or a LUT is set for masking. Since the link among
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these moving image drawing instruction, moving image
handle drawing instruction, and the parameter group neces-
sary for the drawing instruction is well known as a general
technique, the binding will not be described in detail here.
Note that particular moving image processing designated
upon generation of moving image drawing command and its
parameter group, and the link therebetween do not impose
any limitation on the present invention. Then the process
proceeds to step S21, in which these set values are outputted
as the moving image drawing command 106.

As described above, according to the second embodiment,
it is possible to execute multiple drawing commands in par-
allel and improve the processing speed.

Third Embodiment

FIG. 10 is a block diagram describing a configuration of an
image processing system 1111 having an image processing
apparatus 1106 according to a third embodiment of the
present invention.

The image processing system 1111 has an application
1101, control software 1102, the image processing apparatus
1106 and an image decoder 1105. The control software 1102
receives a document generated by the application 1101 via a
document path 1112 and delivers the document to the image
processing apparatus 1106. Note that the document includes
an image drawing instruction and external document refer-
ence information as typified by URI information. An image
source 1108 is supplied via an image source input path 1109
to the image decoder 1105. The image source input path 1109
may be physically single or plural paths. Further, it may be
arranged such that plural image sources are inputted by time-
divisionally using physically single image source input path
1109.

Next, the moving image input processing performed by the
control software 1102 will be described.

As the moving image input processing, the control soft-
ware 1102 extracts the external document reference informa-
tion included in the document and analyzes the extracted
information. Then the control software 1102 notifies the
image decoder 1105 of the location where the image source
1108 is stored and the format of the image source 1108, via
the control bus 1104. Further, the control software 1102 noti-
fies the image decoder 1105 of information on the moving
image path 1107 for the image decoder 1105 to output the
image data and the image source input path 1109 to be used
for downloading of the image source 1108. Assuming that
multiple image sources 1108 exist, the control software 1102
instructs the image decoder 1105 to input the moving image
for all the image sources 1108 necessary for display of com-
posite image data 1117. Note that the moving image path
1107 for output by the image decoder 1105 may be single or
plural paths.

Ifthe image source 1108 is a compressed image, the image
decoder 1105 decodes (expands) the image source 1108, and
outputs the decoded data to the moving image path 1107. On
the other hand, if the image source 1108 is non-compressed
image data, the image decoder 1105 outputs the image source
1108 to the moving image path 1107 designated by the con-
trol software 1102 without decoding the image source 1108.
The control software 1102 substitutes external document ref-
erence information included in the document received from
the application 1101 with information on the moving image
path 1107. Further, the image processing apparatus 1106 uses
a drawing command generated by substituting the external
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document reference information included in the document
with the moving image path 1107 by the above-described
processing.

FIG. 11 is a block diagram describing a functional configu-
ration of the image processing apparatus 1106 according to
the third embodiment of the present invention. Note that in
FIG. 11, elements corresponding to those in FIG. 10 have the
same reference numerals and explanations of the elements
will be omitted.

The image processing apparatus 1106 receives a drawing
command and moving image data respectively via a drawing
command path 1103 and the moving image path 1107, and
generates composite image data 1117 by composing the
drawing command with the moving image. The drawing com-
mand, including the moving image drawing command and
graphics drawing command, allows a display of animation
graphics as typified by SVG or flash memory and a moving
image. The drawing command includes a graphics drawing
tag and a moving image tag.

The graphics drawing tag includes a graphics drawing tag
for designation of text, basic figure, path information and link
information, animation, screen update instruction and the
like, and a parameter group necessary upon drawing in draw-
ing instruction of respective graphics elements. As link
between these graphics drawing tag and the drawing instruc-
tion for graphic elements and the parameter group necessary
in the drawing instruction is well known as a general tech-
nique, the link will not be described in detail here.

Further, the moving image tag has moving image base-
point coordinate information, size information, moving
image drawing instruction information applied to the moving
image, and designation information of the moving image path
1107 used upon input of a non-compressed moving image
stream into the image processing apparatus 1106. In addition,
the property of the moving image necessary in the moving
image drawing processing to be described later may be
included in the moving image tag. For example, when the
image processing apparatus 1106 performs color conversion
in the moving image, color space information of the moving
image is added to the tag. Note that the moving image is
non-compressed data obtained by decoding an airwave of
television broadcast, a video input signal or the like. Gener-
ally the shape of'a moving image is rectangular, however, the
shape of an input moving image does not impose any limita-
tion on the present invention.

The composite image data 1117 is a result of composition
between graphics data and moving image data. The compos-
ite image data 1117 has raster format color information.

The image processing apparatus 1106 according to the
third embodiment has a graphics drawing unit 1215, a moving
image drawing command storage unit 1203, a moving image
drawing command output unit 1204, a graphics storage unit
1211, a graphics output unit 1212, a moving image drawing
unit 1207 and a composition unit 1209.

Next, processing by the image processing apparatus 1106
having the above configuration will be described.

The graphics drawing unit 1215 receives a drawing com-
mand via the drawing command path 1103, and outputs the
moving image drawing command, synchronizing informa-
tion and drawn graphics data to a moving image drawing
command path 1202, a synchronizing information path 1214
and a graphics path 1213. Note that in the following descrip-
tion, graphics data as a result of drawing will be simply
referred to as graphics data.

Next, a procedure by the graphics drawing unit 1215 to
generate the moving image drawing command and graphics
data to be outputted to the moving image drawing command
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path 1202 and the graphics path 1213, based on graphics
drawing tag and moving image tag inputted as a drawing
command, will be described. A synchronizing moving image
drawing command path 1205 supplies a moving image draw-
ing command to the moving image drawing unit 1207. The
processed moving image path 1208 supplies a moving image
drawn by the moving image drawing unit 1207 to the com-
position unit 1209. A synchronized graphics path 1210 sup-
plies the graphics data from the graphics output unit 1212 to
the composition unit 1209 in synchronization with the mov-
ing image.

FIG. 12 is a flowchart describing processing by the graph-
ics drawing unit 1215 in the image processing apparatus 1106
according to the third embodiment. The figure shows a pro-
cedure of inputting a drawing command, and generating
graphics data and moving image drawing command based on
the drawing command.

This processing is launched by receiving the drawing com-
mand via the drawing command path 1103. First, in step S31,
it is determined whether or not the graphics drawing tag of the
drawing command is a valid drawing tag. If it is determined
that the graphics drawing tag is a valid drawing tag, the
process proceeds to step S39. In step S39, it is determined
whether or not the graphics drawing tag is a screen update
instruction. If it is determined that the graphics drawing tag is
not the screen update instruction, the process proceeds to step
S40, in which drawing of a designated graphic object is per-
formed, and the generated graphics data is outputted to the
graphics path 1213. Then the process proceeds to step S37.
Note that the graphics drawing may be performed using a
known method such as Painter’s algorithm.

FIG. 13 is a diagram describing an example of graphics
data generated by the graphics drawing unit 1215 according
to the third embodiment.

Graphics data 1401 includes color information 1402 indi-
cating the color of the graphics data, graphic transparency
1403 indicating the transparency of the graphics data, a mov-
ing image mask 1404 indicating a moving image display area,
and moving image transparency 1405 indicating default
transparency of the moving image. Further, the graphics data
1401 has a moving image flag 1406 indicating whether or not
moving image display is necessary for each pixel of the
graphics data.

On the other hand, if it is determined in step S39 that the
drawing tag is the screen update instruction, the process pro-
ceeds to step S41, in which the graphics drawing unit 1215
performs output setting for the graphics output unit 1212 and
the moving image drawing command output unit 1204. Note
that the screen update instruction may be issued upon
completion of output for one frame, or upon completion of
drawing of a partial area in the frame.

The details of the processing in step S41 are as follows.

The graphics drawing unit 1215 designates the size of the
graphics data stored in the graphics storage unit 1211 for the
graphics output unit 1212. Further, the graphics drawing unit
1215 designates address information indicating the area of
the graphics storage unit 1211 where the series of graphics
data drawn at previous processing in step S42 or after the
drawing processing in step S40 is stored. Note that if the
graphics storage unit 1211 is a register, the designation of
address information is not necessary.

Further, the graphics drawing unit 1215 designates the size
of moving image drawing command stored in the moving
image drawing command storage unit 1203 for the moving
image drawing command output unit 1204. Further, the
graphics drawing unit 1215 designates address information
indicating the area of the moving image drawing command
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storage unit 1203 where the moving image drawing command
generated by previous processing in step S42 or the drawing
processing in step S40 is stored. Note that if the moving image
drawing command storage unit 1203 is a register, the desig-
nation of address information is not necessary.

Then, the process proceeds from step S41 to step S42, in
which the graphics drawing unit 1215 outputs synchronizing
information via the synchronizing information path 1214 to
the graphics output unit 1212 and the moving image drawing
command output unit 1204.

FIG. 14A is a diagram illustrating an example where the
graphics drawing unit 1215, having a synchronizing informa-
tion setting register, transmits synchronizing information
1501 using the synchronizing information path 1214. The
synchronizing information 1501 includes graphics synchro-
nizing information 1502 to instruct the graphics output unit
1212 to perform synchronization of output and moving image
synchronizing information 1503 to instruct the moving image
drawing command output unit 1204 to perform synchroniza-
tion of output. Assuming that multiple moving image paths
1107 exist and multiple moving image drawing units 1207 are
used, the number of fields of the moving image synchronizing
information is increased in correspondence with the respec-
tive plural moving image paths 1107.

FIG. 14B is a diagram illustrating an example of the syn-
chronizing information 1504 when the number of moving
image paths 1107 is two. In FIG. 14B, the synchronizing
information 1504 includes moving image 2 synchronizing
information 1505 in addition to the graphics synchronizing
information 1502 and the moving image synchronizing infor-
mation 1503 shown in FIG. 14A. Note that the graphics
synchronizing information 1502, the moving image synchro-
nizing information 1503 and the moving image 2 synchroniz-
ing information 1505 may be independently set. Further,
these graphics synchronizing information 1502, the moving
image synchronizing information 1503 and the moving
image 2 synchronizing information 1505 are respectively
1-bit data. Note that the graphics synchronizing information
1502, the moving image synchronizing information 1503 and
the moving image 2 synchronizing information 1505 may be
independently set.

In the third embodiment, in order to control the graphics
data outputted to the graphics path 1213 and one or more
moving image paths 1107 independently, synchronizing
information having the graphics synchronizing information
1502, the moving image synchronizing information 1503 and
the moving image 2 synchronizing information 1505 is used.
However, in a case that synchronized graphics data and syn-
chronized moving image drawing command are always
simultaneously outputted, the graphics synchronizing infor-
mation 1502, the moving image synchronizing information
1503 and the moving image 2 synchronizing information
1505 may be combined as one information.

In the third embodiment, the synchronizing information is
issued by setting data in a register in the graphics drawing unit
1215. However, it may be arranged such that a mechanism to
transmit the graphics synchronizing information 1502 and the
moving image synchronizing information 1503 to the moving
image drawing command path 1202 and the graphics path
1213 is realized with another hardware in the graphics draw-
ing unit 1215 or software.

Further, the graphics drawing unit 1215 outputs the syn-
chronizing information as shown in FIG. 14A or 14B to the
synchronizing information path 1214 thereby issues instruc-
tions for update of processed moving image and synchro-
nized graphics data inputted into the composition unit 1209.
Generally, the synchronizing information is issued upon
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completion of drawing for one frame based on a drawing
command inputted via the drawing command path 1103. Ifa
particular portion in one frame is updated before completion
of the drawing for one frame, the synchronizing information
is issued upon completion of processing of all the drawing
commands existing in the portion to be updated. Then the
instruction for update of any one or both of the graphics
output unit 1212 and the moving image drawing command
output unit 1204 is issued.

Returning to the flowchart of FIG. 12, processing of the
moving image tag will be described.

If it is determined in step S31 that the drawing tag is not a
valid drawing tag, the process proceeds to step S32, in which
the graphics drawing unit 1215 determines whether or not the
drawing tag is a valid moving image tag. Ifit is determined in
step S32 that the drawing tag is a valid moving image tag, the
process proceeds to step S33, in which a moving image
handle is generated. Note that if it is determined in step S32
that the drawing tag is not a valid moving image tag, the
process proceeds to step S38, in which error processing is
performed.

In the third embodiment, the moving image handle is gen-
erated by designating a width, a height, image quality infor-
mation and default transparency of a moving image. Note that
types of parameters delivered to the moving image handle are
not limited to those in the present invention. Further, in the
present embodiment, the Z-order of the moving image handle
and the graphics data is defined with a drawing order, how-
ever, the Z-order may be explicitly designated in the moving
image handle.

Note that the image equality information includes quality
information to determine the priorities of image quality and
speed upon moving image reproduction. As the default trans-
parency of the moving image, transparency is designated with
respect to a moving image without transparency. If moving
image data inputted into the image processing apparatus 1106
has transparency, the transparency of the moving image data
may be used in a final output.

The process proceeds from step S33 to step S34, in which
the graphics drawing unit 1215 links the moving image
handle generated in step S33 to the moving image path 1107.
Next, in step S35, the graphics drawing unit 1215 generates a
moving image drawing command based on the moving image
handle linked to the moving image path 1107 in step S34. The
generation of moving image drawing command indicates a
designation of a moving image handle as the subject of mov-
ing image drawing command generation, and a designation of
rotation, scaling, moving, masking, clipping, composition,
trapezoidal conversion, color conversion, filter processing of
the moving image, an instruction for moving image reproduc-
tion processing, and a designation of parameter group neces-
sary for the processing. These set values are outputted as a
moving image drawing command via the moving image
drawing command path 1202 to the moving image drawing
command storage unit 1203.

In the third embodiment, rotation, scaling and the like are
designated by designation of affine transformation matrix
elements. Further, color conversion is designated by designa-
tion of a color conversion matrix. Further, the designation of
filter processing includes designation of a filter type, and the
designation of masking includes a designation of a mask
pattern, LUT setting and the like. As the moving image draw-
ing instruction and moving image handle drawing instruction
and link to the parameter groups necessary for the drawing
instructions are well known as general techniques, the tech-
niques will not be described in detail here. Note that particular
moving image processing designated upon generation of
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moving image drawing command and its parameter group,
the link therebetween according to the third embodiment do
not impose any limitation on the present invention.

Next, the process proceeds to step S36, in which the graph-
ics drawing unit 1215 outputs an area, in which the moving
image inputted via the moving image path 1107 is displayed,
to the graphics path 1213. Further, the graphics drawing unit
1215 sets the moving image flag 1406 (FIG. 13) in the area
where the moving image exists, and sets the moving image
transparency 1405 (FIG. 13) with the default transparency of
the moving image designated with the moving image drawing
command. Further, if masking processing has been per-
formed in step S35, the moving image mask 1404 (FIG. 13) is
set with the mask value.

Thus, if processing of the moving image tag in step S36 or
processing of the drawing tag in step S40 or S42 has been
completed, the process proceeds to step S37, in which the
graphics drawing unit 1215 determines whether or not the
drawing processing has been completed. If it is determined
that the drawing has been completed, the process ends, while
if it is determined that the drawing has not been completed,
the process returns to step S31 to continue the drawing pro-
cessing.

The moving image drawing command storage unit 1203
holds a moving image drawing command inputted via the
moving image drawing command path 1202. The moving
image drawing command storage unit 1203 may have a com-
mon memory or a special-purpose memory or a register.
Further, the moving image drawing command storage unit
1203 may have multiple buffers or a single buffer.

In a status where the moving image drawing command
storage unit 1203 holds a moving image drawing command, if
the synchronizing information shown in FIG. 14A or 14B is
inputted via the synchronizing information path 1214, it is
determined whether or not the moving image synchronizing
information 1503 and the moving image 2 synchronizing
information 1505 indicating synchronization of the moving
image drawing command are set. If it is determined that the
moving image synchronizing information 1503 is set, the
moving image drawing command output unit 1204 outputs
the moving image drawing command held in the moving
image drawing command storage unit 1203 to the synchro-
nizing moving image drawing command path 1205.

Next, the operation of the moving image drawing unit 1207
will be described. The moving image drawing unit 1207
performs moving image drawing processing designated with
the moving image drawing command inputted via the syn-
chronizing moving image drawing command path 1205 on
the moving image received via the moving image path 1107.
The moving image drawing unit 1207 outputs the processed
moving image to the processed moving image path 1208.

Next, the operation of the graphics storage unit 1211 will
be described. The graphics storage unit 1211 holds graphics
data inputted via the graphics path 1213. The graphics storage
unit 1211 may have a common memory or a special-purpose
memory or a register. Further, the graphics storage unit 1211
may have multiple buffers or a single buffer.

When the graphics output unit 1212 inputs synchronizing
information via the synchronizing information path 1214, the
graphics output unit 1212 determines whether or not the
graphics synchronizing information 1502 indicating syn-
chronization of graphics data is set in the synchronizing infor-
mation. If it is determined that the graphics synchronizing
information 1502 is set, the graphics output unit 1212 outputs
graphics data held in the graphics storage unit 1211 as syn-
chronized graphics data to the synchronized graphics path
1210.
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Next, the operation of the composition unit 1209 will be
described.

The composition unit 1209 receives processed moving
image data and synchronized graphics data via the processed
moving image path 1208 and the synchronized graphics path
1210, and outputs an image by composing these data as
composite image data 1117. The composition processing here
may be performed by a known composition unit which com-
poses processed moving image data with synchronized
graphics image data in the order of input pixels and outputs
composite data.

FIG. 15 is a timing chart describing processing in the image
processing apparatus according to the third embodiment of
the present invention. In this example, outputs from the mov-
ing image drawing command output unit 1204 and the graph-
ics output unit 1212 are selected by an output completion
notification signal 1354.

In FIG. 15, a graphics frame 1 (g framel) 1301 and a
graphics frame 4 (g frame4) 1304 indicate update of both
moving image drawing command and graphics data. A graph-
ics frame 2 (g frame2) 1302 indicates only update of the
moving image drawing command. A graphics frame 3 (g
frame3) 1303 indicates only update of the graphics data. Note
that the drawing command for the graphics frames 0 to 4
sequentially arrives at the drawing command path 1103.

On the other hand, a moving image frame 0 (v frame0)
1322, amoving image frame 1 (1323), a moving image frame
2 (1324), amoving image frame 3 (1325) and a moving image
frame 4 (1326) are inputted into the moving image path 1107.

At timing 1360, the value of synchronizing information
outputted to the synchronizing information path 1214 is “0”.
Further, drawing commands for graphics data and moving
image data in frame O in which processing has been com-
pleted before timing 1360 (not shown) are outputted to the
synchronized graphics path 1210 and the synchronizing mov-
ing image drawing command path 1205. These operations are
indicated with reference numerals 1313 and 1317 in FIG. 15.

During the period from the timing 1360 to timing 1362,
graphics drawing processing is completed before output of
the composite image data 1117 for one frame.

When the graphics frame 1 (1301) is inputted via the draw-
ing command path 1103, the graphics drawing unit 1215
processes a drawing command for the graphics frame 1. The
graphics drawing unit 1215 outputs the graphics (g framel ) to
the graphics path 1213 at timing 1340. Further, at timing
1355, the graphics drawing unit 1215 outputs a moving image
drawing command (inst framel) to the moving image draw-
ing command path 1202. At this time, as indicated with
numeral 1322, the moving image drawing command for the
moving image frame 1 (v framel ) arrives at the moving image
path 1107.

When the drawing processing of the graphics frame 1 has
been completed, the graphics drawing unit 1215 issues syn-
chronizing information, in which the graphics synchronizing
information 1502 and moving image synchronizing informa-
tion 1503 are respectively set, to the synchronizing informa-
tion path 1214 at timing 1307.

The moving image drawing unit 1207 applies the moving
image drawing command for the moving image frame 0 gen-
erated at timing 1317 to the moving image frame O inputted
from the moving image path 1107 to the moving image draw-
ing unit 1207 at timing 1322. Then at timing 1327, the moving
image drawing unit 1207 outputs the moving image frame as
a processed moving image frame 0 (v frame(O/sync inst
frame0) at timing 1327.

The composition unit 1209 composes the processed mov-
ing image frame 0 generated at the timing 1327 with synchro-
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nized graphics frame 0 (sync g frame0) generated at timing
1313. Then at timing 1332, the composition unit 1209 outputs
a composite output frame 0 (g frameO/v frame0/sync inst
frame0). When the processing of the composite output frame
0 has been completed, the composition unit 1209 issues a
pulse signal as an output completion notification signal 1354
at timing 1364. The pulse signal designates a reset of syn-
chronized information, a switching of output of synchronized
graphics data from the graphics output unit 1212 and a
switching of output of moving image drawing command from
the moving image drawing command output unit 1204.

At timing 1323, the moving image frame 1 (v framel) is
inputted to the moving image path 1107. At timing 1307
before the input of the moving image frame 1, the instruction
for synchronization between the graphics data and moving
image data is given. Accordingly, in this case, the graphics
output unit 1212 outputs the synchronized graphics frame 1
(sync g framel) to the synchronized graphics path 1210 at
timing 1314. On the other hand, the moving image drawing
command output unit 1204 outputs the synchronizing moving
image drawing command frame 1 (sync inst framel) to the
synchronizing moving image drawing command path 1205 at
timing 1318. By this operation, the moving image drawing
unit 1207 receives the moving image drawing command for
the moving image frame 1, then at timing 1323, applies the
command to the moving image frame 1 inputted from the
moving image path 1107 to the moving image drawing unit
1207. Then at timing 1328, the moving image drawing unit
1207 outputs the moving image frame as a processed moving
image frame 1 (v framel/sync inst framel).

By the above operation, the composition unit 1209 com-
poses the processed moving image frame 1 generated at the
timing 1328 with the synchronized graphics frame 1 gener-
ated at the timing 1314. Then at timing 1333, the composition
unit 1209 outputs a composite output frame 1 (g framel/v
framel/sync inst framel). When the processing of the com-
posite output frame 1 has been completed, the composition
unit 1209 issues a pulse signal 1365 as the output completion
notification signal 1354.

During the period from timing 1361 to timing 1363 in FIG.
15, when output of the composite image data 1117 for one
frame has been completed, drawing for one frame by the
graphics drawing processing has not been completed.

In this example, the drawing processing at the timing 1302
is not completed at the timing 1361. Accordingly, at the
timing 1361, the result of drawing of the graphics frame 2 and
the moving image drawing command frame 2 cannot be uti-
lized. In this case, the graphics output unit 1212 outputs the
synchronized graphics frame 1 (sync g framel) available at
the timing 1361 to the synchronized graphics path 1210 at
timing 1315. Further, the moving image drawing command
output unit 1204 outputs the synchronizing moving image
drawing command frame 1 (sync inst framel) available at the
timing 1361 to the synchronizing moving image drawing
command path 1205 at timing 1319.

By these operations, the moving image drawing unit 1207
applies the moving image drawing command for the moving
image frame 1 generated at the timing 1319 to the moving
image frame 2 inputted via the moving image path 1107 to the
moving image drawing unit 1207 at timing 1324. Then the
moving image drawing unit 1207 outputs a processed moving
image frame 2 (v frame2/sync inst framel) at timing 1329.

The composition unit 1209 composes the processed mov-
ing image frame 2 generated at the timing 1329 with the
synchronized graphics frame 1 outputted at the timing 1315.
Then the composition unit 1209 outputs the frame 2 (g
framel/v frame2/sync inst framel) at timing 1334. When the
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composition processing of the frame 2 at the timing 1334 has
been completed, the composition unit 1209 issues a pulse
signal 1366 as the output completion notification signal 1354.

Next, during the period from timing 1361 to timing 1362,
upon completion of the drawing of the frame 2 by the graphics
drawing unit 1215, only the moving image drawing command
output unit 1204 is instructed to perform synchronization of
output. As the synchronizing information is “01”, only the
moving image synchronizing information 1503 is “1”.

When the drawing processing at the timing 1302 has been
completed, the graphics drawing unit 1215 outputs at timing
1309, synchronizing information instructing only the moving
image drawing command output unit 1204 to perform syn-
chronization. At this time, the graphics drawing unit 1215
resets the graphics synchronizing information 1502 in the
synchronizing information and sets only the moving image
synchronizing information 1503 to “1”. Accordingly, at the
timing 1362, the moving image drawing command frame 2
and the graphics frame 1 are available.

The graphics output unit 1212 outputs the synchronized
graphics frame 1 (sync g framel) to the synchronized graph-
ics path 1210 at timing 1316. On the other hand, the moving
image drawing command output unit 1204 outputs, at timing
1320, the synchronizing moving image drawing command
frame 2 (sync inst frame2) available at the timing 1362 to the
synchronizing moving image drawing command path 1205.

The moving image drawing unit 1207 applies, at timing
1325, the moving image drawing command for the moving
image frame 2 generated at the timing 1320 to the moving
image frame 3 (v frame3) inputted from the moving image
path 1107 to the moving image drawing unit 1207. Then the
moving image drawing unit 1207 outputs a processed moving
image frame 3 (v frame3/sync inst frame2) at timing 1330.

By this operation, the composition unit 1209 composes the
processed moving image frame 3 generated at the timing
1330 with the synchronized graphics frame 1 (sync g framel)
outputted at the timing 1316. Then the composition unit 1209
outputs a composition output frame 3 (g framel/v frame3/
sync inst frame?2) at timing 1335. When the processing of the
composition output frame 3 indicated at the timing 1335 has
been completed, the composition unit 1209 issues a pulse
signal 1367 as the output completion notification signal 1354.

During the period from timing 1363 to timing 1368, the
graphics drawing unit 1215 completes drawing of multiple
frames before completion of output of the composite image
data 1117 for one frame.

In the third embodiment, drawing of the graphics frame 3 is
completed at timing 1303, and the graphics synchronizing
information 1502 is set to “10” at timing 1311. Further, draw-
ing of the graphics frame 4 is completed at timing 1304, and
the both graphics synchronizing information 1502 and mov-
ing image synchronizing information 1503 are set (“11”) at
timing 1312. When the drawing processing at the timing 1304
has been completed, synchronization between the graphics
data and the moving image data is instructed at timing 1312.
Accordingly, at timing 1363, the graphics frame 4 (g frame4)
and the moving image drawing command frame 4 (sync inst
frame4) are available. In this manner, when the graphics
drawing unit 1215 completes drawing of multiple frames
before completion of output by the composition unit 1209 for
one frame, the moving image drawing unit 1207 and the
composition unit 1209 use latest graphics data and moving
image drawing command at the timing 1363.

The graphics output unit 1212 outputs a synchronized
graphics frame 4 (sync g frame4) to the synchronized graph-
ics path 1210 at timing 1344. Further, the moving image
drawing command output unit 1204 outputs the synchroniz-
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ing moving image drawing command frame 4 (sync inst
frame4) to the synchronizing moving image drawing com-
mand path 1205 at timing 1345.

The moving image drawing unit 1207 applies the moving
image drawing command for the moving image frame 4 gen-
erated at the timing 1345 to the moving image frame 4 input-
ted via the moving image path 1107 to the moving image
drawing unit 1207 at timing 1326. Then the moving image
drawing unit 1207 outputs a processed moving image frame 4
(v framed4/sync inst frame4) at timing 1331. Thus the compo-
sition unit 1209 composes the processed moving image frame
4 generated at the timing 1331 with the synchronized graph-
ics frame 4 generated at the timing 1344. Then the composi-
tion unit 1209 outputs a composite output frame 4 (g framed/v
frame4/sync inst frame4) at timing 1336.

As described above, the image processing apparatus 1106
which displays moving image data and graphics data in syn-
chronization with each other is realized.

As described above, according to the third embodiment,
synchronized display of graphics data and moving image data
can be performed.

Further, according to the third embodiment, upon synchro-
nization between graphics data and moving image data, when
graphics data and moving image data are synchronized dur-
ing output for one frame, the graphics data and the moving
image data can be updated at the point of frame change.

Other Embodiment

The present invention can be applied to a system consti-
tuted by a plurality of devices or to an apparatus comprising
a single device.

Further, the object of the present invention can also be
achieved by providing a software program for performing
functions of the above-described embodiments directly or
remotely to a system or an apparatus, reading the supplied
program with a computer of the system or apparatus, then
executing the program. In this case, as long as the system or
apparatus has the functions of the program, the mode of
implementation need not rely upon a program.

Furthermore, besides the functions according to the above-
described embodiments are realized by executing the pro-
gram which is read by a computer from a storage medium, the
present invention includes a case where an OS or the like
working on the computer performs a part or entire actual
processing in accordance with designations of the program
code and realizes the functions according to the above
embodiments.

Furthermore, the present invention also includes a case
where, after the program read from the storage medium is
written in a function expansion card which is inserted into the
computer or in a memory provided in a function expansion
unit which is connected to the computer, CPU or the like
contained in the function expansion card or unit performs a
part or entire process in accordance with designations of the
program and realizes functions of the above embodiments.

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application Nos. 2008-175906 filed Jul. 4, 2008 and 2008-
181979 filed Jul. 11, 2008, which are hereby incorporated by
reference herein in their entirety.
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What is claimed is:

1. An image processing apparatus for receiving a drawing
command including a moving image drawing command and
agraphics drawing command and executing drawing process-
ing, comprising:

a CPU configured to carry out functions of a graphic draw-
ing unit, a graphics image holding unit, a moving image
drawing command holding unit, a moving image draw-
ing command output unit, a moving image drawing unit,
a graphics output unit, and a composition unit;

the graphics drawing unit configured to generate the mov-
ing image drawing command, the graphics drawing
command and synchronizing information from the
drawing command and execute the graphics drawing
command to output graphics data;

the graphics image holding unit configured to hold the
graphics data output by the graphics drawing unit;

the moving image drawing command holding unit config-
ured to hold the moving image drawing command gen-
erated by the graphics drawing unit;

the moving image drawing command output unit config-
ured to output a synchronized moving image drawing
command from the moving image drawing command
holding unit in accordance with the synchronizing infor-
mation generated by the graphics drawing unit;

the moving image drawing unit configured to execute the
synchronized moving image drawing command on an
input moving image and obtain processed moving image
data;

the graphics output unit configured to output synchronized
graphic data from the graphics image holding unit in
accordance with the synchronizing information gener-
ated by the graphics drawing unit; and

the composition unit configured to generate composite
image data by compositing the synchronized graphics
data with the processed moving image data obtained by
the moving image drawing unit,

wherein, the synchronized graphics data and the processed
moving image data are updated corresponding to a
frame change on the screen.

2. The image processing apparatus according to claim 1, in
acasethat a plurality of moving images are input, the graphics
drawing unit generates the synchronizing information respec-
tively corresponding to the plurality of moving images.

3. A control method for an image processing apparatus for
receiving a drawing command including a moving image
drawing command and a graphics drawing command and
executing drawing processing, the method comprising:

a graphics drawing step of generating the moving image
drawing command, the graphics drawing command and
synchronizing information from the drawing command
and executing the graphics drawing command to output
graphics data;

a graphics image holding step of holding the graphics data
output in the graphics drawing step;

amoving image drawing command holding step of holding
the moving image drawing command generated in the
graphics drawing step;

a moving image drawing command output step of output-
ting a synchronized moving image drawing command
from the moving image drawing command held in the
moving image drawing command holding step in accor-
dance with the synchronizing information generated in
the graphics drawing step;



US 9,305,327 B2

23

a moving image drawing step of executing the synchro-
nized moving image drawing command on an input
moving image and obtaining processed moving image
data;

a graphics output step of outputting synchronized graphic
data from the graphics data held in the graphics image
holding step in accordance with the synchronizing infor-
mation generated in the graphics drawing step; and

a composition step of generating composite image data by
compositing the synchronized graphics data with the
processed moving image data,

wherein, the synchronized graphics data and the processed
moving image data are updated corresponding to a
frame change on the screen.

4. The method according to claim 3, in a case that a plu-
rality of moving images are input, the graphics drawing step
generates the synchronizing information respectively corre-
sponding to the plurality of moving images.
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